Neurotrophic factors are thought to be essential for survival and functional maintenance of nerve cells in the central and the peripheral nervous system1>2). The compounds which regulate the synthesis and secretion of neurotrophic factors might be a good candidate for pharmaceutical agents of various neurodegenerative diseases involving dementia. From this point of view, we started to explore neuritogenic compounds produced by microorganisms (mainly actinomycetes and fungi in the sea). For the bioassay to obtain the neuritogenic compounds, a human neuroblastoma cell line, SH-SY5Y cells3) was used as an indicator. During the screening, we found that a fungal strain isolated from a sea sediment sample collected in the sea bottom of the Uchiura bay, Japan, produced a novel neuritogenic compound, epolactaene (Fig. 1) . Here, we report production, isolation, structure determination and biological activities of epolactaene. The strain identified to be Penicillium sp. BM1689-P was cultured in the seed medium composed of glucose 3.5%, soluble starch 1%, soybean meal 2%, polypeptone 0.5%, meat extract0.3%, yeast extract 0.5%, NaCl 0.2%, KH2PO4 0.05% and Mg$O4-7H2O 0.05% (adjusted at pH 5.8 before sterilization).
The seed culture was carried out on a rotary shaker at 250rpm for 48 hours in 500-ml cylindrical flasks containing 70ml of the seed medium. Then, 140ml of the culture was inoculated in a 30-liter jar fermenter containing 18liters of the same medium positive color response to iodine and H2SO4. The purified epolactaene gave two peaks on the HPLCanalyses. Each peak was collected and analyzed by HPLCunder the same conditions. Immediately after the separation, each fraction showed two peaks whoseratio was approximately 5 : 1 as a tautomeric mixture, which might be derived at the epimerization at C-15. It is soluble in MeOH, EtOH and DMSO,slightly soluble in CHC13 and EtOAc, substantially insoluble in H2Oand^2-hexane. The molecular formula of epolactaene was determined to be C2iH27NO6from the result ofHREI-MS spectrometry (Found: m\z 389. 1847, Calcd: m/z 389.1846), which was supported by 13C and XH NMRdata ( Table 1 ). The UV spectra showed absorption maxima at 232nm (g 21,800) and 280nm (sh, a 15,600) All the *H and 13C signals were assigned as shown in Table 1 . Detailed XHand 13C NMRstudies revealed the This article is a special contribution in honour of Professor Satoshi Omura's 60th birthday.
presence of three partial structures, (A), (B) and (C) as shown in Fig. 3 Chemical shifts in ppmfrom TMSas an internal standard. The partial structure (C) was also elucidated by the following connectivities in the HMBC spectrum: i) from 14-H (3 3.98) to C-13 (3 63.9), C-15 (3 84.8) and C-18 (3 22.2), ii)from 18-H(3 1.51) to C-14(3 66.1) and C-15.
Moreover, VC14_Hcoupling constant (197 Hz) suggested the presence of an epoxide ring at C-13 and C-14.
The connectivities of the three partial structures (A~C) were also elucidated by the HMBC spectrum (Fig. 3 ). The following cross peaks between XH and 13C
showed the connectivities between each partial structure: Thus, the planner structure for epolactaene, containing an epoxide, y-lactam, oc,j3-unsaturated ketone and triene moieties was determined as shown in Fig. 1 . Epolactaene is a new type of neuritogenic compound. Fusarin C produced by Fusarium moniliforme is structurally related4'5). However, the reported biological activities of fusarin C was different from those of epolactaene. The cells were cultured at 37°C in 5% CO2 humidified atmosphere in Basal Medium Eagle (BME) medium containing 10% fetal bovine serum on plastic culture dishes. Photograph were obtained after 2 days cultivation with/without epolactaene or dibutyryl CAMP. (A), control; (B), with 10^g/ml of epolactaene; (C), with l mMof dibutyryl CAMP. (Fig. 4) . The control cells cultured without drugs extended quite a few neurites ( < 5% neurite-bearing cells/total cells in average). When the cells were treated with epolactaene at 2.5~10 fig/ml, many neurites were extended from cell bodies in a dose-dependent manner (74% neurite-bearing cells/total cells in average at 10/ig/ml). Neurite formation in SHSY5Ycells was also induced by 1 niM ofdibutyryl CAMP (87% neurite-bearing cells/total cells in average).
Recently, several compounds which induce neurite extension of mouseneuroblastoma, Neuro 2Acells have been reported, for example, lactacystin6) and PS-9907).
To our best knowledge, however, epolactaene is the first microbial metabolite effective to the neurite outgrowth of a human neuroblastoma cell line. Detailed studies on biological activities and the mechanism of action of epolactaene are being nowundertaken.
